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Amendments to the Specification: 

Please add the following new paragraph after the Title and before the first paragraph on 
page 1: 

THIS APPLICATION IS A U.S. NATIONAL PHASE APPLICATION OF PCT INTERNATIONAL 
APPLICATION PCT/JP2004/004091 . 

Please replace the paragraph, beginning at page 5, line 11, with the following rewritten 
paragraph: 

A mechanical resonator according to a first form of the invention comprises: a vibration 
body operable to performwe a mechanical resonant vibration; and an electrode located in a 
vicinity of the vibration body , a surface of the electrode adjacent to the vibration body having a 
dur i ng resonant v i brat i on and arranged curved shape in a direction te-an amplitude d i rect i on of 
the resonant vibration of the vibration body . This increases the capacitance change per unit 
displacement amount of a vibration body in resonant vibration, thus the structure provides 
efficiently conver sion imq of an electric signal into a mechanical vibration or efficiently 
conve rsion oft mg a mechanical vibration into an electric signal. 

Please replace the paragraph, beginning at page 5, line 21, with the following rewritten 
paragraph: 

Meanwhile, according to a mechanical resonator o faccord i ng to a second form of the 
invention, the curved surface of the electrode in the first form has a same surface shape as a 
shape of the vibration body deformed in a resonance mode. Due to this, because the 
capacitance of the vibration body can be increased to a maximum limit, the capacitance change 
per unit displacement amount of the vibration body in resonant vibration can be increased. 
Thusjhe structure provides efficiently conversigntm§_of an electrical signal into a mechanical 
vibration or efficiently conve rsion oft tm a mechanical vibration into an electric signal. 
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Please replace the paragraph, beginning at page 6, line 6, with the following rewritten 
paragraph: 

Meanwhile, according to a mechanical resonator accord i ng to of a third form of the 
invention, the electrode surface adiacent opposcd to the vibration body, in either the first or 
second form of the invention, has an area smaller than a surface area of the vibration body. 
This can suppress the excessive charge from generating in a capacitive coupling between the 
vibration body and an electrode, thus enabling ate reductione ofLthe alternating current 
undesirably leaking unwontcdly . Particularly, by avoiding the electrode from being arranged 
opposed to the vibration body where amplitude attains a maximum during resonance or the 
vicinity thereof, the relationship between voltage and force and between displacement and 
current is approximated to the linearity thus making it easy to control. Otherwise, by avoiding 
an electrode from being arranged opposed to an end of the vibration body, excessive charges 
can be suppressed from occurring, by a simple structure. 

Please replace the paragraph, beginning at page 6, line 22, with the following rewritten 
paragraph: 

Meanwhile, a mechanical resonator according to a forth form of the invention has 
a vibration body operable to performmq a mechanical resonant vibration and an electrode 
located in a vicinity of the vibration body and operable to vibrated in a resonance mode at the 
same resonant frequency as the vibration body . Due to this, the capacitance in the absence of 
vibration is reduced nearly to that of the parallel-plate structure while the capacitance in the 
presence of vibration at resonant frequency is maximized as to the vibration body, thus making 
it possible to increase the value of |AC/Ay|. As a result, unwanted alternating current is 
reduced, thus enabling te-efficiently conve rsion oft an electric signal into a mechanical vibration 
and efficiently conve rsion oft a mechanical vibration into an electric signal. 

Please replace the paragraph, beginning at page 7, line 10 with the following rewritten 
paragraph: 

Meanwhile, a mechanical resonator according to a fifth form of the invention further 
includes a bias power source connected to the vibration body and electrode in the first to fourth 
forms and operable tofe f caustemj an electrostatic field between tfrese the vibration body and 
the electrode , whereby the vibration body resonantly vibrates when a voltage change at a 
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resonant frequency is provided to between the vibration body and the electrode. This allows for 
efficient conversion of an electric signal into a mechanical vibration. 

Please replace the paragraph, beginning at page 7, line 19, with the following rewritten 
paragraph: 

Meanwhile, a mechanical resonator according to a sixth form of the invention further 
includes a detecting section operable tof er detectm§ a signal from a voltage change ef-between 
the electrode and the vibration body in the first to forth form, the detecting section being 
operable to detectifm a signal converted from a vibration into an electric signaly due to an 
electrostatic capacitance change at— between the vibration body and the electrode during 
vibration of the vibration body. This allows for efficient conversion of a mechanical vibration 
into an electric signal. 

Please replace the paragraph, beginning at page 8, line 4, with the following rewritten 
paragraph: 

Meanwhile, a mechanical resonator according to a seventh form of the invention is 
characterized by providing an insulation layer m between at least a portion onc of oppos i te 
surfaces of the electrode and the vibration body, in the first to fourth form. This can avoid an 
electric short at-between the vibration body and the electrode. Particularly, the insulation layer 
is characterized by being a polymer particle having an insulation and ajubricity. Due to this, 
because insulation layer thickness is made constant while the fluororesin has a lubricity, the 
uncontrollable absorption force called stiction can be reduced even when the vibration body is 
placed in contact with the fluororesin particle-5. 

Please replace the paragraph, beginning at page 8, line 16, with the following rewritten 
paragraph: 

Meanwhile, a mechanical resonator according to an eighth form of the invention further 
comprises a f i rst second contact electrode arranged on a surface of the vibration body 
adjacent opposod to the electrode and isolated from the vibration body, and a second first 
contact electrode- arranged in a vicinity of the electrode, being isolated from the electrode and 
in a manner of being fit alioned with the fifst -second contact electrode in the direction of the 
resonant vibration of the vibration body , in the first to fourth form of the invention. Due to this, 
because the vibration body has a dynamic displacement amount due to electrostatic force that 
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is Q-value times the static displacement amount thereof, contact electrodes can be put in 
contact at a small voltage. 



Please replace the paragraph, beginning at page 9, line 2, with the following rewritten 
paragraph: 

Particularly, there is further included a bias power source connected to the vibration 
body and the electrode and operable to f e^oenerateim an electrostatic field between thosc the 
vibration body and the electrode , the vibration body being operable to resonantly vibratem§ 
when a voltage change is provided te~between the vibration body and the electrode, the 
vibration body being te -be-electrostaticallv absorbed by means of a voltage of the bias power 
source at a time that the fifs ^second contact electrode comes near the sccond first contact 
electrode. Due to this, the resonant vibration displacement of the vibration body is controlled in 
amount to a degree of collision with the electrode. By absorbing the vibration body onto the 
electrode due to an attraction force of electrostatic force ef-between the vibration body and the 
electrode in the instance of re-approach, contact-fixing can be provided between the first 
contact electrode and the second contact electrode, thus realizing a switch function utilizing the 
same. 



Please replace the paragraph, beginning at page 15, line 1, with the following rewritten 
paragraph: 

In Fig. 1, a vibration body 1 is a both-end-supported beam having both ends provided as 
fixed ends 7, having a thickness h, a width W and a length L An electrode 2 is provided in 
proximity to the vibration body 1. On the surface of the electrode 2, there is provided an 
insulation layer 3 having a thickness d and a relative dielectric constant er in order to avoid 
electric short due to a contact of with the electrode 2 tho both . At this time, in the case of 
utilizing a flexural vibration primary resonance mode of the vibration body 1 as a both-end- 
supported beam, the shape of the vibration body 1 in a primary resonance mode is expressed 
by the following equation with the use of an x-y coordinate in the figure. 



— - — (c(cos kx - cosh kx) + sin kx - sinh kx) 



C = -1.01781, k = 4.730/L 



(3) 



Page 5 of 13 



MAT-8706US 



Please replace the paragraph, beginning at page 34, line 9, with the following rewritten 
paragraph: 

In Fig. 16, a contact 4a is formed as a first contact electrode in an insulation layer 3a in 
the vicinity of a center of an electrode 2, whose surface is exposed on the insulation layer 3a. 
Also, a contact 4b is formed as a second contact electrode through on i nsu l ation port 3b at a 
lower surface center of a vibration body 1, to apply a direct-current bias voltage Vb and 
alternating voltage_vi to between the vibration body 1 and the electrode 2. An insulation port 3b 
is provided between the vibration body 1 and the contact 4 b so as to isolate the contact 4b from 
the vibration body 1. The difference from the structure of the mechanical resonator in 
embodiment 6 lies in having those contact 4a, 4b r which are arranged to be isolated from the 
electrode 2 and the vibration body 1, respectively . 
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